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In symmetric toroidal systems, the spectrum 
of shear Alfven modes is continuous. This fact 
is easily understood from the Schriidinger form 
of shear Alfven modes in the ballooning space 
(1/J, 1], a), where 1] = e and a = (-e/t in (1/J, e, (): 
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The potential U (1]) is exact period ic, and so, from 
the analogy to the Mathieu equation or Hill's 
equation: 
it can be concluded that only the continuous spec-
tra exist. Unstable (stable) regions of the Math-
ieu equation correspond to spectral gaps (con-
tinuum). TAE (Toroidicity-induced shear Alfen 
Eigenmodes) and HAE (Helicity-induced shear 
Alfen Eigenmodes) appear in such spectral gaps, 
when the localized potential structure by the 
magnetic shear etc. are superposed on the pe-
riodic potential. This interpretation still holds 
for shear Alfven modes with finite mode number. 
In the three dimensional MHO equilibrium with-
out any symmetry, there is another possibility 
to make the shear Alfven continuum discrete. 
In such an equilibrium, the Schriidinger form of 
shear Alfven modes in the ballooning space has a 
quasi-periodic potential: 
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where An is an irrational number or rational num-
ber. When several en have a similar magnitude 
and the corresponding wave lengths An are in-
commensurate irrational number, point spectra 
will be created. This fact is confirmed by using 
the Leapunov exponent and the winding number 
defined by both E, and dU d1] in the high-mode 
number limit. 
For perturbations with finite wave number, the 
Lagrangian approach is used for investigating 
shear Alfven spectrum. The Lagrangian ap-
proach is equivalent to solving shear Alfven equa-
tion for the perturbation with finite mode num-
ber in the configuration space (1/J, e, (). The shear 
Alfven spectrum normalized by the Alfven tran-
sit time on the magnetic axis vs the normalized 
minor radius is shown in the below figure. Inside 
of the HAE spectrum gap around ON = 10, point 
spectra are created, which appear as three lines 
splitting from one line around at p = 0.6. The 
number of the point spectrum N D is related to 
the number of the toroidal Fourier modes of the 
perturbation N as 
ND = N-3 
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